Abstract. The experimental results of the KASCADE Extensive Air Shower experiment have been searched for events which might be attributed to high energy primary gamma rays. The observed data are compared with simulated gamma showers. Events with a very low muon to electron ratio, a smooth lateral electron distribution and an age characteristic of gamma induced events are selected. This contribution describes the applied methods. So far only a very small fraction of the KASCADE results has been studied and no positive identi cation can yet be claimed.
ment have been searched for events which might be attributed to high energy primary gamma rays. The observed data are compared with simulated gamma showers. Events with a very low muon to electron ratio, a smooth lateral electron distribution and an age characteristic of gamma induced events are selected. This contribution describes the applied methods. So far only a very small fraction of the KASCADE results has been studied and no positive identi cation can yet be claimed. 1) now at Humboldt University, Berlin, Germany 2) corresponding author 3) now at: University of Heidelberg, Heidelberg, Germany 4) now at: University of Leeds, Leeds LS2 9JT, U.K. 5) present address: Habichtweg 4, D-76646 Bruchsal, Germany; e-mail: bgschatz@t-online.de INTRODUCTION Extraterrestrial gamma rays have been identi ed up to c. 50 TeV by the imaging atmospheric Cherenkov technique 1]. Searches for gamma rays with higher energies performed with air shower arrays 2{4] have been unsuccessful so far and established upper limits of c. 10 ?4 for the gamma ray fraction of cosmic rays above a few 100 TeV. On the other hand, gamma rays in this energy region are expected to be produced by the interactions of hadrons with interstellar matter in the Galaxy. Hence we have started to scan the extensive air showers (EASs) registered by the KASCADE experiment 5] for events which might be attributed to primary gamma rays. The energy range of our experiment coincides with the maximum of the absorption of gamma rays by the cosmic microwave background radiation. But the minimum absorption length of 7 to 8 kpc still allows a considerable fraction of the Galaxy to be observed whereas no signals are expected from extragalactic sources (at least if conventional physics prevails, cf. 6]). Our basic procedure is to compare observed events with simulated gamma ray showers. Since the electromagnetic interaction is well known even to high energies this method is to a large extent free of the uncertainties of high energy strong interactions. The predominant feature exploited to distinguish gamma from hadron primaries is the number of muons observed in the EASs. In addition, the steepness and smoothness of the electron lateral distributions are utilized. So far only a few percent of the KASCADE data have been analysed and we do not claim any positive identi cation of high energy gamma rays. But the results obtained so far demonstrate, in our opinion, the usefulness of the developed procedures.
THE APPARATUS
The KASCADE EAS experiment has been described in detail 
ANALYSIS
The signals from electron and muon detectors are analysed by the usual KAS-CADE procedures 7]. The electron data are tted with a NKG function which yields core position, total electron number and the steepness of the lateral distribution ('age'). The time signals of the electron counters are also used to determine Since the muon to electron ratio of EASs increases with primary mass, proton induced showers are expected to lie at the lower edge of the experimental range in the gure. Proton showers are also known to show large uctuations of all their observables. Therefore two additional criteria are applied to distinguish gamma from hadron showers. Proton showers, especially if muon poor, are expected to exhibit a steep decline (small 'age'). We therefore applied an additional cut in the plane of observed age versus logN e . Another feature distinguishing gamma from hadron showers is the smoothness of the electron lateral distribution. This fact is exploited for gamma hadron separation in imaging atmospheric Cherenkov experiments 9]. We have therefore calculated the 2 deviation between the observed and tted electron lateral distributions and discarded all showers which exhibit larger uctuations than simulated gamma showers. These two cuts were chosen in such a way that more than 90 % of the simulated gamma showers survived. These surviving events are displayed in the right part of the gure. This time, the observed events are superimposed upon the simulated ones.
DISCUSSION
The total number of analysed events displayed in the gure is c. 290000 which represent less than 2 % of the events registered by KASCADE up to now. In spite of the cuts based on age and smoothness almost all observed events in the right part of the gure cluster near the straight boundary line. This indicates that they are hadronic showers uctuating towards low muon numbers. Above 1 PeV less than 10 events are found in the region occupied by the simulated gamma events. Thus we do not claim any positive identi cation of gamma induced showers on the basis of the data presented here. But our results indicate, in our opinion, that the procedures presented here are well suited to discriminate between gamma and hadron induced showers at least above 1 PeV and that our sensitivity is comparable to that of previous work 2] 3] 4]. At lower energies uctuations increase and discrimination will be more di cult. But in this region the showers without registered muons which have not been looked at so far, may o er additional possibilities.
